(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
28 August 2003 (28.08.2003) 




PCT 



(10) International Publication Number 

WO 03/071083 Al 



(51) International Patent Classification 7 : E06C 7/12 

//7:18, 9/02 

(21) International Application Number: PCTYDK03/001 14 

(22) International Filing Date: 21 February 2003 (21.02.2003) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

PA 2002 00288 25 February 2002 (25.02.2002) DK 

(71) Applicant (for all designated States except US): AVANTI 
STIGEFABRIK A/S [DK/DK] ; H0gevej 19, DK-3400 
Hiller0d (DK). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): PETERSEN, Peter, 



Gunnar [DK/DK] ; Pile Alle 3, 
(DK). 



DK-3480 Fredensborg 



(74) Agent: ZACCO DENMARK A/S; Hans Bekkevolds Alle 
7, DK-2900 Hellerup (DK). 

(81) Designated States (national): AE, AG, AL, AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util- 
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE 
(utility model), EE, ES, FT (utility model), FT, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK (utility model), SK, SL, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 

[Continued on next page] 



(54) Title: LADDER CLIMBING ASSISTANCE DEVICE 



30 



rn 
O 




(57) Abstract: A ladder climbing assistance device for use with an essentially vertical ladder (1). 
The ladder climbing assistance device comprises a line (13) extending along the ladder (1); a mo- 
tor (8) arranged to provide an essentially constant traction in the line (13); and means adapted for 
connecting a person (7) climbing the ladder (1) to the line (13). The line (13) forms a closed loop 
between a first wheel (9) provided at an upper end (4) of the ladder (1) and a second wheel (10) 
provided at a lower end (5) of the ladder (1). 
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Ladder climbing assistance device 

The invention relates to a ladder climbing assistance device for use with an 
essentially vertical ladder, said ladder climbing assistance device comprising: 
5 - a line extending along the ladder; 

- a motor arranged to provide an essentially constant traction in the line; 
and 

- means adapted for connecting a person climbing the ladder to the line. 

10 Such ladder climbing assistance devices are especially useful in connection 
with ladders provided in windmills, masts, towers, silos, deep wells, etc. and 
are of great benefit, wherever maintenance and installation personnel have 
to carry tools or other ballast with them during their ascent or descent. 

15 A known ladder climbing assistance device consists of a line that is 
connected to a motor driven winch positioned at the lower end of the ladder 
and extends over a wheel provided at the upper end of the ladder. At the 
distal end of the line a slide is provided, said slide being displaceably 
connected to a rail that extends in the full length of the ladder. The slide is 

20 provided with means that allows a person climbing the ladder to connect 
himself to the slide by means of a short wire connected to a harness worn by 
the person. In use, the person connects himself to the slide and starts the 
motor by pulling a string arranged adjacent the ladder. The motor is 
controlled to provide a constant traction to the line of e.g. 500 N 

25 (corresponding to about 50 kg) and the person therefore experiences that his 
weight is correspondingly reduced. In this way ascending and descending 
the ladder is substantially facilitated since a person with a body weight of e.g. 
80 kg only has to carry 30 kg. 

30 Another ladder climbing assistance device is known from JP-A-081 99956 
that discloses a self-propelled slide that is in driving engagement with a rail 
extending in the full length of the ladder. The slide is provided with a motor 
and the driving engagement with the rail entails that the slide can be driven 
displaceably along the rail in either direction. The climbing force of the slide 

35 is adjusted in such manner that the slide lifts most of the weight of a person 
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ascending or descending the ladder, thereby facilitating the ascent or 
descent. 

A major disadvantage of these known ladder climbing assistance devices is 
5 that the slide - it being self-propelled or suspended by a line - must be 
positioned at specific location when a person is to ascend or descend the 
ladder. If a person is at the lower end of the ladder the slide must be 
displaced to this lower end, if it is not there, and if the person is at the upper 
end of the ladder the slide must be displaced to this upper end. If only one 

10 person is to ascend and later on to descend the ladder, the slide will 
normally be in the right location since it is located where the person left it 
after ascending or descending. However, if two or more persons are to 
ascend or descend the ladder, which is not unusual, the slide must be 
displaced form the upper end of the ladder to the lower end of the ladder or 

15 vice versa before the next person can ascend or descend. 

It is therefore an object of the invention to provide a ladder climbing 
assistance device that allows more persons to use the climbing assistance 
device when ascending or descending and that does not have the above- 
20 mentioned disadvantage. 

This is achieved by arranging the ladder climbing assistance device 
mentioned in the opening paragraph in such manner that the line forms a 
closed loop between a first wheel provided at an upper end of the ladder and 
25 a second wheel provided at a lower end of the ladder. 

Thereby it is obtained that a part of the line always extends along the ladder 
which means that the person or persons ascending or descending can 
connect themselves to the line at any time and at any location on the line. 

30 For instance, a first person to ascend the ladder connects himself to the line 
at the lower end of the ladder and he starts climbing. When he has reached 
the top - or any other position between the lower end and the upper end of 
the ladder where e.g. maintenance work is to take place - he disconnects 
himself from the line, and a second person may then immediately connect 

35 himself to the line and start ascending. This is not possible by the prior art 
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climbing assistance devices where the slide has to be returned to the lower 
end of the ladder before the second person can start ascending. The line 
forming a closed loop may also be called an endless line. 

5 It should be emphasized that the term "line" when used in this specification is 
intended to include any form of a flexible, elongate element capable of 
fulfilling the described function, i.e. including steel wires, ropes, straps, 
chains and other flexible, elongate elements. 

10 In a preferred embodiment of the ladder climbing assistance device 
according to the invention the motor is connected to the first wheel provided 
at the upper end of the ladder, and this first wheel is in frictional engagement 
with the line. Thereby, traction is applied to the line directly above the ladder 
which means that the part of line that is loaded is as short as possible. 

15 

In a preferred embodiment a line tightening arrangement is provided in order 
to keep the line stretched at all times. The line tightening arrangement 
furthermore ensures that the line is kept engaged with the wheels provided 
at each end of the ladder. 

20 

A simple form of a line tightening arrangement comprises a third wheel and a 
freely suspended weight-loaded wheel tightening the line loop. 

The motor, the first wheel, the second wheel and the third wheel must be 
25 supported by any structure that is fixed in relation to the ladder. In a 
preferred embodiment, the motor, the first wheel, the second wheel and the 
third wheel are supported by the ladder, whereby the ladder climbing 
assistance device can be easily mounted onto existing ladders if desired. 

30 Advantageously, the line has a generally smooth surface which ensures that 
it can easily be supported by the wheels. 

If the line has a generally smooth surface the means adapted for connecting 
a person climbing the ladder with the line comprises a clamping device 
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connected to a harness worn by the person. Such clamping device and 
harness can be of any known kind. 

The invention will be described in detail in the following with reference to the 
5 drawings in which 

Fig. 1 shows a schematic sideview of a ladder climbing assistance device 
according to the invention, and 

10 Fig. 2 shows a part of a line and a clamping device in a first embodiment for 
use in the ladder climbing assistance device according to the invention. 

Fig. 1 shows a schematic sideview of a ladder climbing assistance device 
according to the invention used in connection with a ladder 1 that is secured 
15 to a wall 2 by brackets 3 distributed along the length of the ladder 1. The 
ladder 1 has an upper end 4 and a lower end 5 and is provided with steps 6, 
and a person 7 is ascending or climbing the ladder 1 . The ladder 1 can be 
positioned in windmills, masts, towers, silos, deep wells, etc.; the present 
invention is, however, independent of the use. 

20 

In the embodiment shown in Fig. 1 a motor 8 is provided at the upper end 4 
of the ladder 1 . The motor 8 is mounted on the end of the ladder 1 and is 
provided with a first wheel 9. A second wheel 10 is provided at the lower end 
5 of the ladder 1, and this second wheel 10 is also mounted on the ladder 1. 
25 A third wheel 11 also supported by the ladder 1 via a bracket 12 is provided 
between the first and second wheels 9,10 and between the ladder 1 and the 
wall 2. Of course, the motor 8 and the first, second and third wheels 9,10,1 1 
need not be supported by the ladder 1 as such, but may be supported by 
any other structure that is fixed in relation to the ladder 1 . 

30 

A line 13 forming a closed loop is wound around the first wheel 9, the second 
wheel 10 and the third wheel 11 as shown. A line tightening arrangement 
comprising a weight-loaded wheel 14 carrying a weight 15 is provided freely 
suspended as shown. The line tightening arrangement keeps the line 
35 stretched at all times. 
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The line 13 is in frictional engagement with the first wheel 9 that is drivingly 
connected to the motor 8. This means that when the motor 8 is activated it 
rotates the first wheel 9 clockwise if the person 7 is ascending while it rotates 
5 the first wheel 9 anti-clockwise if the person 7 is descending. The amount of 
rotation is controlled in such manner that the person 7 experiences a 
constant upwardly directed force of a predetermined magnitude, e.g. 400 N, 
corresponding to a lift of about 40 kg. This means that if the person 7 has a 
total weight of e.g. 90 kg, he experiences that his total weight is reduced by 
10 40 kg and he only has to carry the remaining 50 kg. Thereby his ascent as 
well as his descent is facilitated considerably. Controlling the motor 8 in this 
manner is a generally known technique used in the prior art ladder climbing 
assistance devices and will not be described further in this specification. 

15 In use, the person 7 approaches the ladder 1 and connects himself to the 
line 1 3 by means of any suitable connecting means of which an example is 
described below with reference to Fig. 2. The connecting means comprises a 
chain link 16 that is connected to a harness 17 worn by the person 7. When 
the person has connected himself to the line 13, the motor 8 is activated by 

20 the person pulling a switch rope 18 arranged in proximity of the ladder 1 . The 
switch rope 18 is supported by the ladder 1 and is connected to an on/off 
switch 19 that activates/deactivates the motor 8 when the switch rope 18 is 
pulled downwards. This causes the motor 8 to apply a constant traction in 
the line 13 of e.g. 400 N as described above. 

25 

When the user starts to ascend the ladder 1 he experiences that his body 
weight has been reduced by about 40 kg and he can ascend the ladder 1 
with great ease without getting too exhausted. Likewise, he can descend the 
ladder 1 with corresponding ease. 

30 

When the person 7 has reached his destination such as a platform 20 he 
disconnects himself from the line 1 and can start to perform the work to be 
done at the platform level. If another person (not shown) is to accompany the 
first person 7 at the platform 20, this second person can immediately connect 
35 himself to the line 13 and ascend the ladder 1, utilising the ladder climbing 
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assistance device in a manner similar to that described above. Thus, the 
main advantage of the ladder climbing assistance device according to the 
invention over the prior art devices is that more than one person can utilise 
the ladder climbing assistance device immediately after each other without 
5 having to return a slide or the like. In special circumstances the ladder 
climbing assistance device according to the invention may even be designed 
to support two or more persons at the same time, such that these persons 
are allowed to ascend or descend the ladder simultaneously. 

10 Fig. 2 shows a part of the line 13 used in the ladder climbing assistance 
device shown in Fig. 1 and a preferred embodiment of a clamping device 21 
used for connecting a person 7 with the line 13. The line 13 can have any 
suitable form and be made of any suitable material. In a preferred 
embodiment the line 13 is a standard rope of the type used in mountain 

15 climbing. 

The clamping device 21 may also be a standard device used in mountain 
climbing comprising a bent metal plate forming a line guide 22 and provided 
with a spring-biased pawl 23 and an attachment opening 24. A connector 
20 element such as an openable chain link 16 is attached to the attachment 
opening 24 and is intended for being connected to a harness 17 worn by the 
person 7 (see Fig. 1). 

In use the person 17 connects the chain link 16 to his harness 17, thereby 
25 ensuring safe connection of the clamping device 21 with the harness 17. 
Then the spring-biased pawl 23 is forced clockwise against the spring force 
by a finger to the position shown with dotted lines and the line 13 is captured 
by the line guide 22. Then the spring-biased pawl 21 is released and a spring 
causes it to turn anti-clockwise until it engages the line 13. Any force now 
30 applied to the line in an upward direction causes the spring-biased pawl 23 
to engage the line 13 even stronger, thereby ensuring a safe engagement 
between the line 13 and the clamping device. 

When the motor 8 of the ladder climbing assistance device is activated by 
35 pulling the switch rope 18, the line 13 is displaced upwards until a constant 
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traction of e.g. 400 N is achieved. At that moment the person 7 experiences 
a lift via the clamping device 21, the chain link 16 and the harness 17 he is 
wearing corresponding to 40 kg. This means that when he starts ascending 
or descending he experiences that his total weight has been reduced by 40 
5 kg and due to the force control of the motor 8, he will constantly experience 
this weight reduction irrespectively of his ascending or descending speed. 
Even if he takes a break he will experience the weight reduction unless he 
stops the motor 8 by pulling the switch rope 18. 

10 The invention has been described with reference to a preferred embodiment 
of the ladder climbing assistance device. Many of the elements comprised in 
the device may, however, be shaped differently or be replaced by other 
elements performing the same function. For instance, the line forming the 
closed loop may be made of any suitable material such as nylon, cotton or 

15 even steel or any combination of such materials, e.g. for reinforcement 
reasons. The line need not be totally smooth over its entire length as there 
might be provided beads extending outwards from the line for improved 
engagement with the clamping device. Also, through-going openings may be 
provided in the line in which connecting means can be attached. 

20 

The first wheel 9 connected to the motor 8 can be in frictional engagement 
with the line by any suitable means. In a preferred embodiment the wheel 9 
comprises two opposed conical discs forming a V-shaped groove at the rim 
of the wheel 9. Through-going bores are provided close to the rim, and the 
25 inwardly facing edges of these bores provides an excellent frictional 
engagement with the line. This kind of wheel 9 is only useful if the line is a 
relatively soft rope that allows the outer surface thereof to be slightly 
deformed into the through-going bores. If another line type is used, the wheel 
must be adapted thereto. 

30 

Finally, a fall protection system must normally supplement the ladder 
climbing assistance device; such fall protection system is, however, well- 
known in the art and is not a part of the present invention. 
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Claims 

1. A ladder climbing assistance device for use with an essentially vertical 
ladder (1), said ladder climbing assistance device comprising: 

5 - a line (1 3) extending along the ladder (1 ); 

- a motor (8) arranged to provide an essentially constant traction in the 
line (13); and 

- means adapted for connecting a person (7) climbing the ladder (1) to 
the line (13), 

10 characterised in that the line (13) forms a closed loop between a first wheel 
(9) provided at an upper end (4) of the ladder (1) and a second wheel (10) 
provided at a lower end (5) of the ladder (1). 

2. A ladder climbing assistance device according to claim 1 , characterised 
15 in that the motor (8) is connected to the first wheel (9) provided at the upper 

end (4) of the ladder (1); and that the first wheel (9) is in frictional 
engagement with the line (13). 

3. A ladder climbing assistance device according to claim 1 or 2, 
20 characterised in that a line tightening arrangement is provided. 

4. A ladder climbing assistance device according to claim 4, characterised 
in that the line tightening arrangement comprises a third wheel (11) and a 
freely suspended weight-loaded wheel (14) tightening the line loop. 

25 

5. A ladder climbing assistance device according to claim 4, characterised 
in that the motor (8), the first wheel (9), the second wheel (10) and the third 
wheel (11) are supported by any structure that is fixed in relation to the 
ladder (1). 

30 

6. A ladder climbing assistance device according to claim 4, characterised 
in that the motor (8), the first wheel (9), the second wheel (10) and the third 
wheel (11) are supported by the ladder (1). 
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7. A ladder climbing assistance device according to any one of claims 1-6, 
characterised in that the line (13) has a generally smooth surface. 

8. A ladder climbing assistance device according to claim 7, characterised 
5 in that the means adapted for connecting a person (7) climbing the ladder (1 ) 

with the line (13) comprises a clamping device (21) connected to a harness 
(1 7) worn by the person (7). 
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Fig. 1 
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